Integrated Program Review
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BPA Rates Hearing Room, 911 NEAe Portland, OR
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access code 4433#
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Programbesdpption andtsirateg@h@hjestives

A Program Description:

wU.S. Army Corps of Engineers, Bureau of Reclamation, and BPA work together-
implement funding for operations and maintenance activities, -noutine
extraordinary maintenance projects, and Fish and Wildlife and Cultural
Resources mitigation activities at 31 hydroelectric facilities throughout the
Northwest.

A Strategic Objectives:
wS2 FCRPS Operations & Expansion
wS7: Environment, Fish & Wildlife

wl4: Asset Management
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Key iRretueisand Quipyts

A Key Products and Outputs:

»8,800 aMW of generation provided to the northwest valued at nearly $4 billion.

w Reliable Generation and Transmission System Performance and Compliance
with WECC/NERC Reliability Standards.

wSafe Work Environment at the Generating Facilities (Complying with new
standards for Arc Flash, Lockolégout Hydraulic Steel Structure Inspections,
Asbestos, Emergency Management Systems, etc.).

wCompliance with Biological Requirements for Fish Passage and Clean Water, at
Cultural Resources Section 106 requirements.

wAvoids CO2 emissions

wSupports integration of wind and renewables
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O&M Pregram@vendew

A O&M Program Overview:

w22,059 MW of installed capacity

1 31 generating plants (including the Pump Generating Plant at Grand Coulee)

I 212 generating units ranging in size from 1 to 805 MWs.

wApproximately 1560 employees: salaries and benefits, and materials and
supplies related costs are 70 to 75% budget.

wThe O&M program includes funding for mitigation activities associated with
cultural resources and fish and wildlife:

1 About 15%0f O&M program costs areish and Wildlife O&Mor screens,
hatcheries, fish bypass facilities, trap and transport, etc.

1 About 2%o0f O&M program budget is for theCRPS Cultural Resource
program and mitigation activities associated with Section 106 compliance
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0O&M Pregram@vendewdeontineied)

A O&M Program Overview (continued)

wAbout 15%0f O&M program costs are for NeéiRoutine Extraordinary
Maintenance (NREX), the large infrequent activities associated with returning
failed units to service, repairing gates and other large equipment and structures,
as well as the work required for overhauling the big 805 & 600MW units in the
Grand Coulee ThirBowerplant (Note: G19 & G20 600MW units will berated
to 770MW as part of the Grand Coulee THrwowerplantoverhauls).

wOther O&M budgetary components are programs for Dam Safety, Clean Water,
Water Management, Employee Safety (safe work environment), Engineering
Support, Contracting and other Support Services, Security.

wThe program is implementing industry best practices for O&M through
independent outside peer reviews of the management, mechanical, electrical,
and operational functions at the generating plants, and participating in hydro
benchmarking forums.
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FYY 220122 GORRPSdry drofBerfonmanee iSuumimmary (Thyu May)

Current Score

FY12 Strategic Performance Indicators

. Target Thresholds
Perf Indlicat M
erformance Indicator easure Strotch Mid Minimom
Lost Time Accident Rate Number of Lost time accidents per 100 full-time werkers (100 FTE = 200,00 person-hours) 17 50
(Quarterly) :
Generation Systern Maintain the reliability of the Federal Columbia River Power System's generators by: (1) no "high risk factor" violation with a
Reliability 100.0% 100.0% 100.0% "high" or "severe" violation severity level (level 3 or mare); (2) 100 percent of submitted WECC approved mitigation plan and N/A N/A
Y related milestones are completed as scheduled
O&M expenditure rate 93.2% 81.9% Actual O&M expenses divided by planned O&M expenses for the latest Annual Power Budget 96% 100%
Capital Expenditure Rate 66.5% 105.2% End of Year Expenditures divided by Start of Year Budget (Large Capital only) 90% 85%
PI?:::C:;e;::RQn 101.5% 106.4% 99.5% Actual Generation Capacity (between the hours of 7am and 10pm) divided by Planned Generation Capacity. N/A N/A
pl?:;:ci%e;::gcn 82.5% The percentage of projects from Part A within the Bandwidth of (98% - 105%) - (Capacity weighted and expressed as a %) 66.7% 58.3%
FY12 Tactical Performance Indicators
Current Score
Performance Indicator FCRPS USBR | CORPS Measure ‘ Targst Thresholds _
Minimum
Incremental Efficiency Number of new runners installed and units returned to service at Chief Joseph.
Gains On Track On Track “Estimated return to service date: Chief Joseph - Units 13 & 14:  9/30/2012. Corps MR
Cultural Resources on Track On Track Number of APE inventory plans & schedules developed/defined to address inventory gaps for the FCRPS Corps 6
Stewardship: Part A cultural resource program. REC
Cn TR Sy * Performance results are EOY based, See Cultural Resources Program detail page for interim status N/A
Cultural Resources On Track On Track Program Planning and Execution: All PMs submit all contract documents to their respective contracting Corps 1 District
Stewardship: Part B offices. Corps/BPA- All FY12 Documents; Reclamation/BPA All FY13 Documents REC
On Track On Track * Performance results are EQY based, See Cultural Resources Program detail page for interim status N/A
FY12 Operational Performance Indicators
Current Score
Performance Indicator CORPS Measure Stretc.:-'larget TI\[;Iir:Shc,lcliVslinimum
. — Sum of all Available hours divided by Period Hours o o
Weighted Availability Factor (Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity weighted) 80.0% ok
Sum of all hours experienced during Forced Outages divided by Period Hours o o
Forced Outage Factor (Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity weighted) 25% Sl
Critical
Preventive/predictive Completion rate for critical planned work on critical equipment 90% 85%
PM Completion Rate Percentage completed during a reporting period 85% 80%
Completion of Work Simple ratio of open to closed work orders: Measured by a rolling 365 day time frame. 83% 75%
Operations coordination Percentage of participation in weekly operations coordination meetings 95% 90%
Fish Screen Reliability Total Unit hours forced out of service by fish related issue's. CO:gIE 250 350 450
HydreAMP Powertrain & Ancillary component assessments are performed according to maintenance schedule, and data is periodically W
(Quarterly) 28.2% entered into the FCRPS hydroAMP database. Critical ancillary equipment is identified at each plant, assessments are Fowem;n & N/A N/A
Powertrain & Ancillary completed on those identified as "Critical”, and are updated in the FCRPS hydroAMP database by the end of the fiscal year. Ancillary
EUIenfiScore Other Performance Data
. ‘ Target Thresholds
Performance Indicator FCRPS USBR CORPS Measure Stetch Wid i
Capital M_llestone 81.6% 76.5% 82.3% Identification and tracking of significant milestones for each investment actl_vlty during the current fiscal year. % of completion 85% 75%
completion rate dates met (at or before the scheduled milestone dates).
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Historical & Cureanty ¥ ealr({FX0 2012) Availabi ity &t Critical PMaDat
(Throughviay)

Performance Indicator | FY06 | FYO7 | FY08 | FYo9 | Frio | Fyq | Ccurent Measure \Weighted
YTD Industry Avg
Scheduled Outage Factor | 12.62% | 13.82% | 11.48% | 12.44% | 15.40% | 17.90% Sum of all hours experienced during Scheduled Outages divided by Period Hours
19.19% |(Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity 12.03%*
“*(% Capital) 49%™ | 655%™ | 299%™ | 3.13% | 3.68% " | 6.5T%™ weighted)
%) Sum of all Available hours divided by Period Hours
o Auvailability Factor 85.7% 82.2% | 84.6% 84.9% 82.5% 79.7% | 76.4% |(Capacity Weighted: plant level=unit capacity weighted, District/Partner’fFCRPS=plant capacity 85.6%"
[1'4 weighted)
8 Sum of all hours experienced during Forced Qutages divided by Period Hours
Forced Outage Factor 270% | 3.78% | 3.91% | 250% | 213% | 233% | 4.36% |(Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity 2.37%
weighted)
Critical
Preventive/predictive NI/A N/A 95.3% 92.7% 94.5% 94.8% | 95.4% |Completion rate for critical planned work on critical equipment N/IA
maintenance rate
Scheduled Outage Factor | 13.6% 13.4% | 13.7% 19.7% 23.0% 30.7% Sum of all hours experienced during Scheduled Outages divided by Period Hours
> 34.4% |(Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity 12.03% *
) “(% Capital) 41% | 37% | 353%™ | 3.92% | 4.45% |11.13%" weighted)
= Sum of all Available hours divided by Period Hours
‘Et Availability Factor 842% | 81.8% | 852% | 789% | 76.1% | 68.2% | 64.9% |(Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity 85.6%"
weighted)
< *S . . . -
i um of all hours experienced during Forced Outages divided by Period Hours
) Forced Outage Factor 218% | 477% | 1.03% 1.42% 0.87% 0.97% | 0.72% |(Capacity Weighted: plant level=unit capacity weighted, District/Partner/FCRPS=plant capacity 2.37%
1N} weighted)
x Critical
Preventive/predictive NI/A N/A 99.0% 99.1% 97.3% 93.0% | 92.7% |Completion rate for critical planned work on critical equipment N/IA
maintenance rate
Scheduled Outage Factor | 12.2% | 141% | 10.3% 8.7% 11.50% | 11.34% Sum of all hours experienced during Scheduled Outages divided by Period Hours
11.41% |(Capacity Weighted: plant level=unit capacity weighted, DistrictPartner’fFCRPS=plant capacity 12.03% "
*“(% Capital) 5.3% | 6.5% ™ | 272%™ | 2.72%" | 3.13%" | 4.23%" weighited)
73] Sum of all Available hours divided by Period Hours
o Availability Factor 84.6% | 824% | 84.3% | 88.1% | B57% | 857% | 82.4% |(Capacity Weighted: plant level=unit capacity weighted, District/Pariner/FCRPS=plant capacity 85.6%"
o pacity
weighted)
8 Sum of all hours experienced during Forced Qutages divided by Period Hours
Forced Outage Factor 3.2% 3.6% 5.4% 3.1% 2.78% | 3.03% | 6.23% |(Capacity Weighted' plant level=unit capacity weighted, District/Parner/FCRPS=plant capacity 2.37%
weighted)
Critical
Preventive/predictive N/A N/A 91.5% 91.6% 91.7% 95.3% 96.3% |Completion rate for critical planned work on critical equipment N/A
maintenance rate
** FY05-09 data taken from Fast Facts™
* Industry Average data taken from GADS report. 2006-2010 Generating Unit Statistical Brochure- Units Reporting Events* Weighted Factors.
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O&M Pregtamriy ¥ 2042015 R egranOOkjedives

A FY 201415 O&M Program Objectives:

wLow cost power, reliable power, trusted stewardship:

July 17, 2012

¢ KNRPdzAK hLISNIGA2Yylf 9EOStfSyOSs 2
system to maintain reliability and availability while making reliability
Investments, in preparation for the Grand Coulee Third Power Plant
2OSNKI dzf a¢ @
V Operational Excellence Initiatives
wFive Year Forecast for Availabilityorking to refine understanding of
system performance given required routine maintenance;nootine
maintenance, and long term capital investments across the generating
facilities
wPower Operations and Maintenance Peer Reviews

Continue to address our Cultural Resources and Fish and Wildlife mitigation
responsibilities to enable us to realize the benefits of the low cost
hydropower system.
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O&M Pregtamriy Y 2002015 speddiag Drivers

A FY 201415 O&M Program Spending Drivers:

wCultural Resources:

1 The budget has been flat with no inflation adjustment for 15 yrs (since
original SOR agreement). Program requirements for Section 106 compliance
have increased in FY 2012 as a result of the program transitioning from
iInventorying sites to evaluation and mitigation activities.

wWECC/NERC Reliability Compliance:

1 The program continues to see new standards/requirements, especially
Critical Infrastructure Protection (CIP) for cyber security.
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O&M Pregtamriy Y 2002015 speddiag Drivers

A WECC/NERC Reliability Compliance (continued):

wAudits:

July 17, 2012

Reclamation internal audit completed February 2012.
NWS in April 2013, NWP in August 2013, NWW 2014.

Independent estimates for additional costs for audits yielded $600k per
district due to increased man hours, travel, etc.

What is the source for the additional manpower needs to support the audit,
estimated 200 weeks for a single district.

Three districts and HDC will be supporting each other leading up to and
assisting with the audits.
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O&M PregrtamFi Y 2022015 Sspedchn@ brivers
A WECC/NERC Reliability Compliance (continled)K SNJ A 4 4 dzS& X

w FISMA (Federal Information security Management Act) training, data calls,
a0FFFAYI YySSRaAI S OXcGeredtDdtd Acduisitiodand U S
Control System).

w Critical Infrastructure Protection (CIP) requirements, which focus primarily on

Cyber Vulnerabilities, has doubled past workload and we expect Testing and
Documentation to Increase:

I NERC CIP standards are evolving and will involve all plants (including the
Willamette Valley) in roughly the next two years; 5 of 12 GDACS plants
currently have major NERC CIP requirements (Cyber Security).

I Currently, HDC is performing the Cyber Security tasks associated with the
CIP requirements (excluding physical security systems tasks) for NWS,

NWW, NWP, and Reclamation. This support will require additional (1 to 3)
FTE.

wAdditional coordination and agreements needed between BPA and the Corps,
and BPA and Reclamation.

1 Inter Control Center Protocol (ICCP), 3 Agency®Ndnd Of 2 a8 dzZNB = S
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0&M PregramrF Y 2042015 Speddip® Brive(€ontinued)

A FY 20145 O&M Program Spending Drivers: (continued)
w Staffing/Salaries:

July 17, 2012

The Corps and Reclamation are adding staff at several projects (GCL, CHJ,
JDA, TDA and others) to improve maintenance and operating performance
(i.e. for WECC/NERC, dam and employee safety, completing critical
maintenance, managing forced outages and trouble reports, etc.), as well as
planning for retirements (adding staff to Trades & Craft training and
Engineering COP programs). Also note, over the past 5 years, T&C
employees raises have ranged from 3.5 to 5.2%, above the 3% used in
budget forecasts.

Also, staffing was increased over the 24?1 3 rate period, including the
positions associated with increased WECC/NERC reliability and cultural
resources requirements noted above.

A staffing review of practices and requirements at Grand Coulee was
completed in April 2012. The review was conducted by an outside
contractor.
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Age Rrofileaatderand €oedee
A Aging Workforce:

80
70 Average Employee Age: 47
60
w 50
'
1]
=
=L
=N
&
o 40
o
©
- |
E
-
= 20
20
10 I:
a T . T T T T T T T T T

Under 20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 Ower65
Employee Age

A Age profile per Grand Coulee is consistent with age profile across the FCRPS.
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0&M Pregtamr¥ ¥ 2042015 speddia® Brivercontinued)

A FY2014150&M Program Spending Drivers: (continued):
wNon-Routine Extraordinary MaintenancBREX

July 17, 2012

Aging infrastructure: Average unit age of 48 years, with balance of dam
Infrastructure as old or older.

$300 million plus iINREXurrently accounted for during the 2042D17.
Upcoming work is mostly associated with unit reliability, water control,
cranes, and dam infrastructure (some of which are joint items that require
matching appropriations).

Seeing large costs associated with repairing failed generating units across
system and significaMiREXequirements for spillway gates, penstock
tubes, cranes, etc.

V Note: NREXosts for returning failed units to service are usually
recovered quickly. For example, the Chief Joseph unit 21 failure cost
$3 million to repair, while the value of generation from unit 21 is
$6.8 million/yr. Bonneville unit 11 estimated repair cost is
approximately $8 million over 4 years, while the value of generation
over the same period is $10.5 million. Grand Co@d®repair cost
$500 thousand, while the value of the lost capacity would be ~$4 million
per year.
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0&M Pregtamr¥ ¥ 2042015 speddiag Brivereontinued)

A FY 20145 O&M Program Spending Drivers: (continued):
wNonRoutine Extraordinary MaintenancBREX (continued):

1 From 2007 through 2009 the Forced Outage Rate has averaged 3.13 for the
system, and we experienced several long term unit outages as noted above.
Note, industry average is 3.6 for the 2002008 period (2009 average is not
yet available).

1 Costs for theGCL3rd Powerplant Overhaul increase from FY 2011 thru 2017
since contract award. This project is the biggest drivé\REXexpenses.

wAppropriated Expenses:

1 This amount is variable and depends on priorities in the Appropriations, but
needs to be covered as anyear expense. An example of this type of cost
would be an emergency repair of a joint project feature associated with the
dam structure that congress makes a high priority. For example, in 2009 the
Corps had $.9Min appropriated expenses and accounting cost reversals
that had to be incorporated into the program that year.
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HydroAMP Eqgupraent &andiio R Raingsdxample,
Joinm W\ .Heey s Il P S lant

A P1 through P6
wP1-P6 Exciterg 3.5 (Marginal)
wP5 and P6 Turbine6.2 (Fair)
wP5 and P6 Generator Statgb.3 (Marginal)

A PG7Y through PG8
wPG7PG8 Exciters 4.6 (Marginal)
wPG7ZPG8 Governors 3.5 (Marginal)
wPG7ZPG8 Circuit Breakegss.6 (Marginal)

A PG9 through PG12
wPGI9PG12 Exciters 5.6 (Marginal)
wPGI9PG12 Governors 7.8 (Fair)
wPGI9PG12 Circuit Breakegsh.6 (Marginal)

A KP10B Transformer4.9 (Marginal)

July 17, 2012 2012 Integrated Program Review



Joinm W . Heey s Il HERGRQytag esod=FEaRl )
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HydroAMP Engipraent Gahddio RRatiagsxa@mple,
Joinm W . Wéey sl P SaAkant

A Majority of equipment is
LI &G AGaQ dzalSTdzx f ATFS
reflected in large number
of HydroAMP ratings.

A Requires more frequent
maintenance, both routine
and nonroutine.

A Creates a situation of
reacting to unplanned
forced outages, requiring
additional staff.
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